Introduction {#sec1-1}
============

Medulloblastoma is the most frequent brain tumor in children accounting for more than 15% of the pediatric cases.\[[@ref1]\] While most of the intracranial tumors spread through either direct extension of the formation or leptomeningeal seeding, medulloblastoma is notable for its ability to give metastases outside the nervous system.

Since the first description of extraneural metastasis of medulloblastoma in 1936 by Nelson more than 100 cases have been described in the literature. Several reports indicate that primary medulloblastoma is responsible for more than half of the cases of extraneural spread of intracranial tumors.\[[@ref2][@ref3][@ref4][@ref5]\]

Although only 1--2% of the medulloblastoma patients present with extraneural metastasis at the time of initial diagnosis the cumulative incidence during follow-up reaches values of up to 5--10%. The most common sites of metastasis are bone and bone marrow, followed by lymph nodes and, to a lesser extent, liver and lung, and peritoneum.\[[@ref4][@ref6]\]

Despite the rarity of the condition, it could be associated with the early occurrence, rapid progression, and poor prognosis.

Case Report {#sec1-2}
===========

In August 2012, a previously healthy 28-year-old female patient was hospitalized with a 1-month history of progressing symptoms of raised intracranial pressure and ataxia. The symptoms have been progressing for nearly a month until unassisted walking has become impossible. Neuroradiological examinations were performed upon admission, which revealed a cerebellar tumor positioned deeply and mainly to the left, leading to obstructive hydrocephalus \[[Figure 1](#F1){ref-type="fig"}\]. Following diagnosis the tumor was resected totally. Postoperative computed tomography displayed resolved obstructive hydrocephalus, which suggested against the implantation of a ventriculoperitoneal shunt. Histopathological analysis revealed the tumor to be desmoplastic medulloblastoma. The patient underwent a postoperative course of total craniospinal axis radiotherapy.

![Initial diagnostic magnetic resonance imaging head scan of the patient with axial T1 contrast-enhanced sequence (a) and sagittal T2 sequence (b) views demonstrating a cerebellar lesion with perilesional edema and obstructive hydrocephalus](AJNS-10-331-g001){#F1}

Posttreatment, the patient was in good condition, without symptoms suggestive of persisting disease or recurrence. The 4^th^-month follow-up magnetic resonance imaging (MRI) of the head revealed no signs of recurrence.

However, 8 months after the operation the patient began to experience low-back pains with irradiation toward the frontomedial surface of the left lower extremity. MRI of the lumbosacral region did not reveal pathological abnormalities. The symptoms were manageable through conservative treatment and resolved completely. Yet, the stable clinical condition was only temporary and due to reemergence and progression of the symptoms the patient was rehospitalized in June 2013. Head MRI was performed that showed no signs of tumor recurrence. However, the MRI of the lumbosacral and retroperitoneal areas revealed an epidural tumor along L2 to L4 levels, protruding through the two respective left neuroforamens and sheathing the neural radices \[[Figure 2a](#F2){ref-type="fig"}\]; hypo- and hyperintense lesions were found in the lumbar vertebrae, sacrum, and two iliac bones. Additional lesions were found in the region including multiple enlarged retroperitoneal and inguinal lymph nodes predominantly on the left side and nondistinct hypodense zones in the left iliac and medial gluteal muscle \[[Figure 2b](#F2){ref-type="fig"}\]. The patient underwent intervention with the partial extirpation of the tumoral mass in the vertebral canal, the paravertebral, and the gluteal musculature. The histological examination of the formation revealed it as a metastasis from desmoplastic medulloblastoma. Despite certain alleviation of the pain syndrome early after the operation, the intervention was with only a temporary effect and adjuvant radiotherapy of the tumor locus was performed to achieve control of the pain. The patient developed progressive myelodysplastic syndrome, which hindered adequate chemotherapeutic treatment of the metastatic disease. The severity of the patient\'s condition, unfortunately, lead to fatal end on the 12^th^ month after the initial diagnosis.

![T2 sequence views of magnetic resonance imaging scan performed 10 months after operative treatment revealing lesions in the lumbar segment of the vertebral canal (a) and the retroperitoneal region ((b)white arrows)](AJNS-10-331-g002){#F2}

Discussion {#sec1-3}
==========

The medulloblastoma metastases usually occur along the route of the cerebrospinal flow -- ventricular system and spinal cord. The extraneural metastases of primary brain tumors are relatively rare and most frequently arise from medulloblastomas in children and, after adjustment to primary tumor incidence, adults.\[[@ref7]\] The blood-brain barrier is generally an effective obstacle for the systemic dissemination of brain tumors but this principle is only partially true when applied to medulloblastomas.

Different mechanisms of extraneural spread of primary brain tumors and medulloblastomas in specific have been suggested through the years.\[[@ref8]\] Pasquier *et al.* demonstrated in 1980 that 96% of the medulloblastoma patients with extraneural metastases have undergone craniotomy.\[[@ref9]\] The surgical interventions mechanically disrupt the efficacy of the blood-brain barrier as a border against the migration of the tumor cells. Both hematogenic and lymphatic (involving cervical and retroauricular lymph nodes) pathways for the dissemination of primary brain tumors have been suggested.\[[@ref10][@ref11]\] However, these findings could be biased due to the generally better overall survival of patients undergoing surgical resection, which increases their overall survival and, therefore, the chances to develop metastatic disease.

Another frequently suggested mechanism for the extraneural spread of medulloblastomas is the iatrogenic dissemination with ventriculoperitoneal shunts which leads primarily to peritoneal metastases.\[[@ref4]\] Shunt filters have been suggested as an effective measure against this complication.

Tumors such as medulloblastoma and germinoma are generally more friable and with higher adhesiveness when compared to other types of brain tumors. Overexpression of several proteins with an important role in adhesion to the extracellular matrix has been discovered in medulloblastoma cells, which could account for the propensity of this tumor to migration and invasion.\[[@ref12][@ref13]\] Extracranial medulloblastoma metastases show relatively higher grades of anaplasia when compared to general medulloblastoma samples; the same phenomenon has been associated with higher degree of recurrence.\[[@ref14]\]

Mazloom *et al.* showed in a recent review that the majority of extraneural metastases from medulloblastoma occur relatively early after initial diagnosis.\[[@ref6]\] While leptomeningeal and posterior fossa metastases are diagnosed in the first 5 years in 80--85% of the pediatric cases, nearly 80% of the extraneural metastases are discovered at an earlier period in the first 3 years after initial diagnosis. The authors found that factors associated with worse prognosis are concurrent central nervous system involvement, pulmonal or liver metastasis, early development of the extraneural metastasis (in \<18 months after initial diagnosis), and patient age of \<16 years at the time of extraneural metastasis diagnosis. Although only one of the poor prognostic factors was valid for our patient, we witnessed a rapid progression of the disease leading to hematopoietic suppression and fatal outcome in only 2 months after diagnosis of extraneural spread.

In the presented case, the patient underwent postoperative craniospinal axis radiotherapy and, after diagnosis of the extraneural metastases, systemic chemotherapy was envisioned. The latter, however, was not performed due to the brisk progression of a severe myelodysplastic syndrome. In a historical perspective, the utilization of intensive postoperative craniospinal radiotherapy has led to an increase in the number of cases with extraneural spread.\[[@ref15]\] The more recent approach of combined radiotherapy and systemic chemotherapy allows for a minimization of the incidence of extraneural metastases.\[[@ref16]\] Recent reports have suggested that high-dose chemotherapy and autologous stem cell transplantation could be effective in cases of extraneural medulloblastoma recurrence.\[[@ref17][@ref18]\]

Although considered as a late development of the disease, the extraneural spread of medulloblastoma could be expected in as early as several months to a year after initial diagnosis. Furthermore, the early development of systemic metastases is correlated with a significant decrease in overall and progression-free survival. In the light of these disconcerting observations, while keeping in mind the fact that the expected lifetime incidence of medulloblastoma extraneural metastases is in the region of 5--10%, a closer and more thorough follow-up could be recommended for this group of patients. Further modifications of the current therapeutic regiments might prove to be essential for a more adequate control of this disease.
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